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Apparatus for wetting particulate 
material comprises a duct (1) that is open 
at its base (2) and that is provided at its 
top (3) with a duct inlet (4) defined by 
inlet walls (5) down which water flows 
continuously from a weir (6) around the 
top of the wails. Sprays (19) at or just 
beneath the duct inlet (4) direct water 
downwardly so as to wet the particulate 
material. Preferably the apparatus is used 
for wetting triable particulate material, 
in which case the sprays direct water 
across the path of the downflowing 
particulate material so as to disintegrate 
it into individual particles and to wet 
these. Downflow of air is minimised 
by providing a cowl (9) over the top of 
the duct and by feeding the particulate 
material, generally by a screw feed (13), 
into a passage that leads from an inlet 
(15) that is exposed to the atmosphere to 
an outlet that discharges direct into the 
duct inlet (4). 
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Apparatua and Math d for Watting Powder 

This inventi n relat s t an apparatus and method for 
vetting powdered material, especially p lymeric powdered 
material, so as to promote subsequent uniform distribution 
5 of the wetted material throughout bulk water. 

It is well known that it can be difficult to dissolve 
water soluble powdered material quickly in water without 
forming lumps of aggregated partially dissolved material, 
often called fish-eyes. 

10 Numerous mixing devices have been proposed with the 

aim of converting dry, substantially friable, particulate 
material into a uniform dispersion or solution in water* 

A successful device is described in US Patent 4086663. 
This involves feeding particulate solids entrained in a 

15 stream of air centrally into a duct that is open at its 
lower end and that is provided with a plurality of sprays 
around the inlet for the entrained solids. The sprays are 
arranged to generate a spray of mist particles that 
substantially fill the duct. The individual polymer 

20 particles are wetted substantially individually while they 
pass down through the duct. They are collected in bulk 
water at the bottom of the duct and , since they are 
individually wetted before they contact the water, they can 
dissolve or swell in the water rapidly and substantially 

25 independently of one another. 

Using this system therefore it is necessary that the 
polymer fed into the duct is in the form of individual 
particles. Particulate solids still in a friable or 
loosely aggregated form must be broken into individual 

30 particles by entrainment in air before they enter the duct. 

Another apparatus that feeds the particulate solids 
into the device while entrained in air is US 4390284. In 
this, a tangential stream of water is directed helically 
around a cone shaped inlet into which the entrained stream 

35 is directed, so as t wet that c ne shaped inlet and 
prevent build-up of dry material n it. 
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A disadvantage of pr cesses of this type is that th y 
involve a large am unt f air being f d into th top f the 
duct. Although the maj rity of the polymer particles are 
wetted while travelling through the duct and are collected 
5 in the bulk water beneath the duct, a large amount of air 
has to escape from the bottom of the duct above the bulk 
water and there is a risk that this air will carry away 
from the apparatus polymer particles entrained in the air. 
The risk is particularly significant for polymer particles 

10 that are finer than the majority of the particles for which 
the apparatus is designed. Accordingly the apparatus has 
a tendency to allow polymer fines to be blown away from the 
foot of the duct and this is undesirable, especially when 
the polymer powder contains a significant proportion of 

15 fines. 

In US 4531673 a polymer is fed by a screw feed into 
the top of a cone shaped duct and so it might be thought 
that this would reduce the risk of fines being blown out of 
the bottom of the duct. However the inlet arrangements at 

20 the top of the duct are designed to promote a flow of air 
being induced into and down the duct as a result of the 
downwardly directed water sprays. Since the apparatus is 
designed to induce this air flow, the problem of fines 
being blown out of the bottom of the duct still occurs. 

25 In US 4643582 the powdered material is fed into an 

upper conical inlet that leads into a cylindrical duct. A 
stream of water is directed tangentially into the conical 
inlet so as to flood its surface, and water is also 
directed tangentially into the cylindrical duct. 

30 Pressurised air is forced into an annulus around the 
conical portion and exits from this annulus into the 
cylindrical duct, thereby inducing suction into the centre 
of the conical portion so as to draw the powder into that. 
The pressurised air again incurs the risk of fines being 

35 blown ut f the bottom. The use of a tangential water 
supply to flood the surfaces incr ases the risk f dry 
particl s being partially diss Ived in this exc ss water 
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while in contact with one an th r, thus pr moting the 
f rmati n f fish-eyes* 

It is an object of th invent! n t pr vide a simpl 
apparatus and method for uniformly vetting water soluble or 
5 water swellable particulate material so as to permit that 
material to be dissolved or uniformly dispersed in bulk 
dilution water with minimum formation of fish-eyes, whilst 
maintaining a low level of build-up of solid material in 
the apparatus. It is a further object of the invention to 

10 achieve this with minimum escape of particulate fines from 
the apparatus during use. It is a preferred object of the 
invention to provide an apparatus and method for doing the 
above for water soluble or water swellable friable 
particulate material. 

15 The invention provides apparatus for uniformly wetting 

water soluble or water swellable particulate material 
comprising 

a substantially vertical wetting duct that is open at 
its lower end and that has at its upper end a duct inlet 
20 that is substantially coaxial with the duct and that is 
defined by inlet walls, and through which the material can 
be fed to the duct, 

weir means extending around the top of the inlet 
walls, 

25 and means for providing a substantially continuous 

flow of water over the weir means and down along 
substantially the entire exposed surface of the inlet 
walls, and 

water spray orifices positioned substantially around 
30 the duct inlet and arranged to direct sprays of water 
downwardly through the duct to wet the particulate 
material. 

The invention includes the method of using the 
apparatus. In use the particulate material is fed by feed 
35 means int th duct inlet. 

In order t minimis the risk f the particulate 
mat rial adhering t th walls of th inlet, thes walls 
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are continu usly flush d by water verf loving the weir 
means that extend ar und the top of the walls. As a r suit 
of flushing the walls by water that ov rflows a weir 
extending around substantially the entire length of the top 
5 of the walls it is easily possible to keep the walls 
substantially entirely free of accumulated particulate 
material even though the amount of water flowing down the 
walls can be rather small. This is in contrast to the 
known methods described above wherein a relatively large 

10 amount of water has to be applied tangentially with the 
intention of trying to wash the entire wall surface. The 
most convenient way of providing a substantially continuous 
flow of water over the weir means comprises providing an 
annular vessel surrounding the duct inlet and ducting for 

15 continuous supplies of water to the annular vessel. By 
adjusting the rate of supply of water through that ducting, 
the rate of flow of water over the weir and down the inlet 
walls can be controlled. 

The particulate materials are for which the invention 

20 is useful generally polymeric materials. They can be 
water-soluble polymers, in which event the wetted polymer 
particles will subsequently be added to water to form a 
solution, or they can be water-swellable but water- 
insoluble particles in which event the wetted particles 

25 will form a uniform suspension upon addition to water. 

The above apparatus and method are useful for 
uniformly wetting particulate material introduced into the 
duct wholly or mainly in the form of individual particles, 
for example as in US 4086663, discussed above. 

30 However, the apparatus and process of the invention 

are preferably used for uniformly wetting water soluble or 
water swellable friable particulate material. By referring 
to friable particulate materials we mean materials which 
are formed of particles which have tended to clump together 

35 in 1 s agglomerates and which remain as agglomerat s 
unl ss steps are taken to separate them. 
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In an apparatus us ful £ r this purpose th water 
spray orifices positi n d substantially ar und the duct 
inl t ar preferably arranged t dir ct sprays f water 
downwardly and substantially across the axis of the duct 
5 and thereby to disintegrate into substantially independent 
particles friable particulate material falling through the 
duct from the inlet and to wet the substantially 
independent particles. 

In known techniques, the particulate material is often 

10 introduced while entrained in air, in which event initially 
friable particulate material is separated into 
substantially independent particles by the air entrainment. 
However this necessitates the flow of substantial amounts 
of air through the duct, and this can result in fines or 

15 other material being blown out of the duct. The invention 
avoids this. In this preferred aspect of the invention, 
the particulate material is fed into the apparatus while 
still in its friable or loosely agglomerated form. It may 
be carried into the apparatus by any suitable carrier on 

20 which friable material may be carried, such as a screw feed 
or a belt conveyor, resulting inevitably in loose 
agglomeration of the particles as they enter the apparatus. 

The water spray orifices are positioned substantially 
around the duct inlet and so can be located at a level that 

25 is either slightly below or at the lowermost part of the 
duct inlet or can be positioned around the sides of the 
duct inlet or even slightly above the duct inlet. 
Preferably however they are positioned around the lowermost 
part of the duct inlet or slightly below it, e.g. 1 to 5cm 

30 below it. conveniently the sprays extend from an annular 
chamber to which pressurised water is applied and which has 
an outer diameter substantially the same as the diameter of 
the duct. Thus the sprays are preferably located around an 
annulus that has an internal radius that is at least half, 

35 and pr ferably at least tw -thirds, of the radius of th 
duct. 
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The sprays serve two purposes. One purpose is to 
disintegrate th friabl material used in the pr ferred 
aspect f th inventi n substantially int individual 
particles. Acc rdingly they must have sufficient power t 
5 do this and must be directed across the general line of 
travel of the particulate material. The other purpose of 
the sprays is to provide a reasonably uniform distribution 
of water droplets falling throughout the entire duct so as 
to maximise the contact of the polymer particles with water 

10 droplets while the particles are falling through the duct. 
This latter purpose is fulfilled in all forms of apparatus 
and all methods according to the invention. 

The downward flow of the water sprays will tend to 
induce a downflow of air through the duct. In order to 

15 control and generally minimise the induced air flow through 
the duct the apparatus may include a cowl that 
substantially entirely encloses the top of the wetting 
duct. The cowl should include an aperture to permit the 
provision of feed means for feeding the particulate, 

20 preferably friable, material to the duct inlet from outside 
the cowl. The cowl should also include air inlet means. 
The aperture referred to above may also serve as air inlet 
means. Preferably the air inlet means are substantially 
coaxial with the duct. The air inlet means may include a 

25 passage which terminates above or inside the duct inlet. 

Preferably the feed means discharge direct into this 
passage. The feed means, preferably a conveyer feed means 
when the material fed is friable particulate material, may 
lead from outside the cowl through the aperture into the 

30 cowl so as to discharge the particulate material above the 
duct inlet. In such a case the feed means terminate within 
the cowl below the air inlet and above the duct inlet. The 
air inlet means are in such a case generally positioned in 
the top surface of the cowl, separate from the aperture. 

35 The passage is als entirely within the cowl. 

Preferably h wever th f ed means are entirely outsid 
the cowl and discharge int the air passage which leads 
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from outside th cowl through the aperture t the duct 
inlet. In th latt r cas air turbulence and build-up of 
particulate material within the c wl are reduced. 

Th f 1 w of air from the air inlet will tend t carry 
5 the particulate material as a stream into the duct inlet. 
This is particularly useful when the particulate material 
is not fed entrained in air but is fed into the apparatus 
in its friable form. 

When the feed means terminate within the cowl, the air 
10 inlet means may merely be an aperture in the top of the 
cowl. However they may alternatively be adjustable air 
inlet means for controlling the amount of air that can be 
induced to flow into the upper end of the wetting duct. 
When the feed means terminate outside the cowl at an air 
15 passage leading into the cowl the top of the air passage 
may merely be an aperture or may be adjustable. In some 
embodiments adjustable air inlet means may be desirable; in 
others the overall design may render it unnecessary. 

In the preferred aspect of the invention the air 
20 passage has an air inlet that is exposed to the atmosphere 
and a side feed position for receiving a feed of friable 
particulate material and leads to an outlet that discharges 
into the duct inlet. When the material fed is not in the 
friable form the material may be fed entrained in air. In 
25 such a case the air inlet means will generally not simply 
be exposed to the atmosphere but will lead from air 
entrainment means. 

The air passage outlet is preferably of smaller 
diameter than the duct inlet but can be substantially 
30 coextensive with, and positioned above, it if desired. The 
spacing between the passage outlet and the top of the duct 
inlet (generally the weir means) is preferably made as 
small as conveniently possible in order to minimise the 
amount of air induced by the sprays to flow in through this 
35 spacing, especially when there is n cowl. When the 
passage outlet is of smaller diameter than the duct inlet 
it preferably extends int the duct inlet. This assists in 
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directing and accel rating the particulate material into 
th duct fr m the passage utlet. 

There may als be pr vided if desired p nings in the 
upper end of the wall of th wetting duct. These ar 
5 preferably positioned substantially at the same height as 
the sprays. They may be substantially equally spaced 
around the wetting duct wall. Preferably each hole is 
positioned between two adjacent water spray orifices. Th 
holes allow air to be drawn indirectly into the duct t 
LO compensate for the air downf low effect of the water sprays 
and reduce turbulence and build-up of particulate material 
in the upper end of the duct. Instead of being in the 
walls of the duct, they may, less preferably be between th 
duct and cowl or even in the lower part of the cowl. 
15 The preferred particulate materials are water soluble 

polymers having a particle size with at least 90%, and 
usually at least 99%, by weight in the range 20 to 1000pm. 
Because the invention allows minimisation of the amount of 
air flowing through the duct and the risk of fines blowing 
20 out of the bottom of the duct, the invention is of 
particular value when the particulate material includes at 
least 2%, and often at least 5% by weight of material 
having a particle size in the range 20 to 100pm, often 20 
to 70pm. The amount of these "fines" can be as high as, 
25 for instance, 30% by weight but is preferably below 15 r 
20% by weight. 

At least 80%, and usually at least 90%, by weight f 
the particulate material usually has a particle size below 
700pm, frequently below 400pm. 
30 The particulate material can be a natural polymer 

such as a starch or cellulose but preferably is a synthetic 
polymer made by polymerisation of water-soluble monomers, 
optionally with a cross-linking agent if the polymer is t 
be swellable and insoluble. The monomers can typically b 
35 acrylamide or ther n n-i nic m nomers, sodium acrylate r 
ther ani nic m nomers, and dialkylamin alkyl(meth) - 
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acrylat or -acrylamid acid additi n r quaternary salts 
or other cationic m nomers. 

The invent! n is illustrat d in th accompanying 
drawings (which are not to scale) wherein 
5 Figure 1 is a vertical cross-section through one form 

of apparatus according to the invention. 

Figure 2 is a plan view from below of the assembly of 
spray nozzles shown in Figure 1. 

Figure 3 is a perspective view, part broken away, of 

10 the cowl. 

Figure 4 is a vertical cross-section through a second 

form of apparatus according to the invention. 

Figure 5 is a perspective view, part broken away, of 
the cowl of this second form of apparatus. 
15 One typical apparatus, for wetting friable particulate 

material, is substantially cylindrical and is shown in 
Figs. 1 to 3 in which the duct 1 is shown as having an open 
lower end 2 and an upper end 3. A duct inlet 4 is 
positioned coaxial with the duct and is formed of 
20 cylindrical inlet wall 5 having an upper edge 6 that serves 
as a weir from an annular water chamber 7 that is supplied 
with water through pipes 8. The film of water that can be 
caused to flow continuously down the walls 5 prevents 
powder sticking to the walls even though some spray 
25 droplets may enter the inlet from below. 

A cowl 9 rests on lugs 10 and makes a reasonably tight 
fit around the top of the duct 3 so as to minimise the 
amount of air that can be drawn in around the base of th 
walls of the cowl. The cowl is provided with an apertur 
30 11 to permit the insertion of an air passage 20 which has 
at its top end an air inlet 15. As shown in Figure 3, the 
cowl may comprise two halves that are hinged at a hinge 25 
at the side and that are clipped together by a clip 26 t 
form the complete cowl. 
35 The duct inlet 4 and th air inl t 15 ar 

substantially c axial with the duct 1 and are 
int rconnected by the air passage 20 which terminates at a 
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passage utlet 22 inside th duct inlet 4. The passage 20 
has a smaller diameter than the duct 4. The apparatus is 
pr vided with a convey r 12 that is typically a screw feed 
c nv yer 13 and that 1 ads from a hopp r r other suitabl 
5 store 14. The conveyor 12 is positioned to discharg 
loosely agglomerated powder from the hopper 14 into a side 
feed T-piece 21 in the duct 20 at a position between the 
air inlet 15 and duct inlet 4. As a result the powdered 
material is carried by a controlled airstream travelling 
10 from the inlet 15 to the inlet 4 and which is induced by 
the sprays. The annulus 23 around the chamber 7 is open, 
but since the passage 20 discharges direct into the inlet 
4 very little powder enters this annulus and since the cowl 
is substantially closed around the passage 20 only a small 
15 amount of air flow is induced down through this annulus. 

An annular chamber 17 surrounds the bottom of the 
inlet duct 4 and is provided with water supply pipes 18 by 
which pressurised water can be forced into the annular 
chamber. Spray jets 19 are arranged around this annulus in 
20 such a way that they all point downwardly and inwardly. 
Their angle to the vertical is generally in the range 5 t 
30° , typically 8 to 15°. Although it is convenient for all 
the spray jets to be similarly inclined so as to define a 
cone, as illustrated, it is also possible for the jets to 
25 be mounted at different angles, for instance with some of 
the jets being mounted at an angle of 5 to 20° and some of 
the jets being mounted so as to make a greater angle with 
the vertical, for instance 15 to 40*. 

In order that the jets break up the downf lowing 
30 particulate material is preferred that they operate at a 
high pressure, typically in the range 15 to 60psi, 
preferably 20 to 40psi or 60psi, and provide a cone angle 
at each jet of from 10 to 100°, preferably 10 to 45 # . 
preferred jets are sold by Spraying systems under the trade 
35 nam s Flo djet and Fullj t. Such jets are pr ferably 
mounted at centre spacings f 3 to 15cm, often ar und 6cm. 
Pr ferably som of the sprays have a c ne angle f 30 t 90 
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or 100* and s me hav an angle of 100 t 140°. Th 
diff rent sprays are preferably substantially unif rmly 
distribut d ar und th duct. Further sprays can be 
positioned elsewhere in the duct, but this is generally 

5 undesirable. 

Holes 24 are provided in the wall of the duct 1 just 
below the lugs 10. The holes 24 are equally spaced with 
each one being placed between a pair of spray jets 19. The 
presence of these holes reduces turbulent air flow in the 
10 upper end of the duct 1 and reduces polymer build up in the 
apparatus. 

The interior surfaces of the duct 1, duct inlet 4, 
spray jets 19 and side feed T-piece 21 are coated with non- 
stick material. This facilitates cleaning of the apparatus 
15 and contributes to the reduction of polymer build up on the 
interior surface of the side feed T-piece 21. 

On the exterior surface of the side feed T-piece there 
is provided heat tracing. This reduces condensation in 
this part of the apparatus. 
20 The duct 1 typically has a radius of from 9 to 15cm, 

often around 10 to 60cm, generally 10 to 15cm and a length 
below the spray orifices of from 22 to 200cm, often 22 to 
30cm. The length above the spray orifices is typically 7 
to 15cm, often 9 to 15cm. The ratio of the diameter to the 
25 length is often from 1:2 to 1:5. The duct inlet 4 
typically has a radius of from 3 to 5cm and a length above 
the spray orifices of from 1 to 5cm. The ratio of the 
diameter to the length is often from 1:1 to 1:3. 

Figure 2 shows a plan view of the assembly of spray 
30 nozzles. For east of disassembly and cleaning of the 
apparatus the annular chamber 17 may be provided as an 
incomplete annulus as shown. Thus, the head can easily be 
removed for cleaning by unclipping the two halves of the 
cowl, op ning it out and sliding the cowl away from the 
35 duct, and sliding the chamber and sprays away from the 
duct. 
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A second £ rm of apparatus acc rding to the invention 
is 6b vn in th vertical cross secti n in Figure 4. This 
s c nd apparatus differs from the first describ d apparatus 
firstly in the design of the cowl 9, which end ses the air 
5 passage 20 and conveyer feed 12. 

The cowl is provided with an aperture 11 to permit the 
insertion of a conveyor 12 that is typically a screw feed 
conveyor 13 and that leads from a hopper or other suitable 
store 14. 

10 An air inlet 15 is provided in the top of the cowl and 

a rotatable partial closure 16 is mounted, on means not 
shown, above the opening 15 so that the area of the opening 
can be adjusted by rotation of the partial closure 16. 
Thus the air stream through the air passage 20 is 
15 controlled by valve 16. 

If desired, this second form of apparatus may be 
provided with holes 24. It may be provided with non-stick 
material on the interior surfaces of the duct 1, duct inlet 
4, jets 19 and side feed T-piece 21 and with heat tape on 
20 the external surface of the side feed T-piece 21. 

In this second apparatus the air passage 20 terminates 
at a passage outlet 22 slightly above the weir 6. the 
passage 20 has substantially the same diameter as the duct 
inlet 4. With this system also very little powder falls 
25 into the annulus 23 around the chamber 7 since the air 
passage 20 discharges directly into the duct inlet 4. 

In a typical process using either of the particular 
forms of apparatus described above, the duct 1 has a radius 
of about 12cm and a length from the top of the duct to the 
30 sprays of about 8cm and from the sprays to the bottom of 
the duct of about 24cm. The cowl 9 has a depth of about 
5cm. The diameter of the duct inlet 4 is about 8cm, and 
the diameter of the passage 20 is slightly smaller. Eight 
sprays 19 are arranged at an angle of 10* to the vertical 
35 close t the uter diameter f the duct. F ur (19a) have 
a c ne angl f 145 while two (19b) hav a c ne angle f 
60° and two (19c) have a c ne angl f 90*. 
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Water soluble cationic poly lectr lyte powder is f d 
by the screw f d 13 at a rate f 1-3 Kg per minute while 
water is pimped thr ugh the pipes 8 at a rate of ab ut 1 
litre per minute and the pipes 18 at a rate of 100-200 
5 litres per minute under a pressure of 20-60psi. 

If the second apparatus described above is used, the 
process is initiated with the aperture 15 fully open but 
once stabilised conditions have been achieved the closure 
16 is adjusted to reduce the air flow through the air inlet 
10 IS to a value at which substantially no fines are blown out 
of the bottom of the duct but at which uniform wetting of 
the particles is still achieved. If one first apparatus is 
used the valve 16 is found to be unnecessary. 

A vessel for containing water in which the polymeric 
15 material can be dissolved or dispersed is positioned 
beneath the open end of the duct. This vessel may be a 
tank or a channel through which the dissolution water is 
continuously flowing. 
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CLAIMS 

1. Apparatus f r unif rmly vetting water-soluble or water 
sve liable particulate material comprising 

a substantially vertical vetting duct (1) that is open 
5 at its lover end (2) and that has at its upper end (3) a 
duct inlet (4) that is substantially coaxial with the duct 
and that is defined by inlet vails (5), and through which 
the material can be fed to the duct, 

veir means (6) extending around the top of the inlet 
10 vails (5), 

means (7, 8) for providing a substantially continuous 
flov of water over the veir means (6) and down along 
substantially the entire exposed surface of the inlet vails 
(5) , and 

15 water spray orifices (19) positioned substantially 

around the duct inlet and arranged to direct sprays of 
water downwardly to vet the particulate material. 

2. Apparatus according to claim 1 in which the means for 
providing a substantially continuous flov of vater comprise 

20 an annular vessel surrounding the duct inlet and ducting 
for continuously supplying vater to the annular vessel. 
3* Apparatus according to claim 1 for uniformly vetting 
vater soluble or vater svellable friable particulate 
material in which the vater spray orifices are arranged to 

25 direct sprays of vater downwardly and substantially across 
the axis of the duct to disintegrate into substantially 
independent particles friable particulate material falling 
into the duct from the inlet and to vet the substantially 
independent particles. 

30 4. Apparatus according to claim 3 including conveyer feed 
means for carrying friable material to a position above the 
duct inlet and for dropping the material into the inlet* 
5. Apparatus according to claim 4 including a hopper and 
vherein the conveyer feed means are positioned t carry 

35 friable material from the h pper t a p sition above the 
inl t and f r dr pping th material int the inlet. 



WO 94/19095 



IS 



PCT/GB94/00358 



6. Apparatus acc rding to any of claim 3 t S including 
an air feed passage that 1 ads f r m an inlet that is 
exposed to the atm sphere, past a side f d p siti n f r 
receiving a feed of friable material, to a passage outlet 

5 that discharges into the duct inlet. 

7. Apparatus according to claim 6 in which the passag 
outlet is of smaller diameter than and is positioned inside 
the duct inlet* 

8. Apparatus according to claim 6 or claim 7 including a 
10 hopper for storing particulate material and a conveyer 

screw feed that leads from the hopper into the side feed 
position* 

9* Apparatus according to any preceding claim comprising 
a cowl that substantially entirely encloses the top of th 
15 inlet and that includes air inlet means and an aperture in 
the cowl to permit the feeding of particulate material to 
the inlet from outside the cowl. 

10* Apparatus according to claim 9 in which the air inlet 
means are substantially coaxial with the duct* 
20 11* Apparatus according to any preceding claim in which 
some of the sprays have a cone angle substantially greater 
than others of the sprays and the sprays with different 
cone angles are substantially uniformly distributed around 
the chamber. 

25 12* Apparatus according to any preceding claim including 
holes provided in the wall of the wetting duct at its upper 
end, in which the holes are substantially equally spaced 
around the wetting duct wall and in which each hole is 
positioned between two adjacent water spray orifices* 

30 13* Apparatus according to any preceding claim 
additionally comprising a vessel that can contain water and 
which is positioned beneath the open end of the duct for 
receiving wetted particulate material from the duct. 
14. A method f unif rmly w tting vater-s luble r water 

35 swellable particulate material using an apparatus acc rding 
t claim 1 c mprising feeding the particulate material to 
the duct inlet while causing water t flow c ntinuously 
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over the veir m axis and down al ng substantially the entir 
surf ac of the duct inlet vails and whil directing water 
sprays from the water spray rif ices and thereby wetting 
the material, and collecting the wetted material in water 
5 beneath the duct* 

15. A method of uniformly wetting water soluble or water 
swellable friable particulate material using an apparatus 
according to claim 3 comprising feeding the friable 
material to the duct inlet while causing water to flow 

10 continuously over the weir means down substantially th 
entire surface of the duct inlet walls and while directing 
water sprays from the water spray orifices and thereby 
disintegrating the friable material into substantially 
independent particles and wetting the particles and 

15 collecting the wetted material in water beneath the duct. 
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